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A consensus developed among
engineers: rather than treat sew-
age, it would be more economical
to rely upon dilution and treatment
of drinking water by the down-
stream cities. Unfortunately, the
technology for treating drinking
water treatment was inadequate,
leading to a surge of typhoid.

The advent of chlorination in
water treatment in 1905 quickly
nearly eliminated typhoid within a
few decades, but gross sewage pol-
lution continued until the surface of
the Cuyahoga River in Ohio caught
fire in 1969. This wakeup call led to
passage of the Federal Clean Wa-
ter Act a few years later. Although
most cities now provide some lev-
el of wastewater treatment, nearly
half our rivers remain legally “im
paired,” largely from pollution. *

‘We are not destined to contin-
ue down this haphazard path. In
recent years, scientists from many
disciplines have come together to
analyze cities as “ecosystems” —
natural systems with humans as
integral components. In this model,
humans alter ecosystems through
their actions, but they also expe-
rience the effect of these chang-
es, whether positive or negative.
“Life cycle analysis” techniques
allow us.to track chemicals from
their origin, through manufactur-
ing processes, into consumption
and finally to wastes (from “cra-
dle to grave”). This can reveal new
methods to prevent the formation
of pollution rather than rely upon
treatment at the end of the pipe.
We can now simulate the balance
of water with enough accuracy to
allow us to plan for major droughts
long before they occur.

To illustrate the application of
ecosystem thinking, consider the
problem of nitrate pollution in the
Mississippi River. Nitrate from
Midwest farms enters the Mis-
sissippi River and ends up in the
Gulf of Mexico, where it catises al-
gae blooms. These blooms then
die and decompose in deep water,
consuming oxygen and making
the bottom uninhabitable by fish,



the bottom uninhabitable by fish,
shrimp and other organisms. Since
- we learned about this sequence of
events, a great deal of qﬂ’ort has
been exerted to encourage farmers
to use less fertilizer and improve
their farming practices, but these
have met with little success.
Another alternative would be a
minor modification of the urban
diet. Most nitrogen in our diet is
in the form of protein, of which we
consume 30 percent more than we
should. Suppose we reduced pro-
tein consumption by 30 percent,
and lowered the amount of protein
coming from meat (from two-thirds
of total to one-half). These changes
would greatly reduce the amount of
crops needed to support the Twih
Cities, especially because farm-
ers would need to feed less of their
crops to animals. Such a dietary
change would reduce the estimated
amount of nitrogen fertilizer used
by these farms by a whopping 40
percent — far more than any farm-
er could achieve by more careful use
of fertilizer. This modest change in
diet would also be a “win-win” solu-
tion, benefiting not only the Gulf of
Mexico, but also our waistlines.
“Urban ecosystems” is not an
oxymoron. It means connecting
the dots to create a holistic view
of how our activities change our
environment. We didn’t have the
tools to do that at the beginning of
the Industrial Era, but we do now.
Our society routinely collects
vast amounts of data that could be
used as a starting place for analysis
of urban ecosystems. High-resolu-
tion satellite imagery and ground-
based networks of sensors make it
possible to monitor just about any-
thing, and this data can be analyzed
on computers that are a thousand
times faster than they could 10
years ago. The main limitation now
is imagination, not technology.
Historically, two views of na-
ture have emerged in American
history. One is “manifest destiny,”
in which humans overcome na-
ture. The other is a vision of pris-
tine nature, where any human in-
fluence is undesirable, even evil.
As we learn to understand our cit-
ies as ecosystems, we will come to
learn that humans are not above
nature, nor below it, but an inte-
gral part of it. This understanding
will be essential to our survival.



